Growth hormone responses to growth hormone-releasing hormone and hexarelin in fed and fasted dogs: effect of somatostatin infusion or pretreatment with pirenzepine.
Using unanesthetized young male and female beagle dogs, before and after a 2-day fast, we studied the effect of an i.v. infusion of 0.9% saline (5 ml/h), somatostatin (SS, 4 or 8 micrograms/kg/h), or pretreatment with pirenzepine (PZ, 0.6 mg/kg i.v.), a muscarinic cholinergic antagonist which allegedly releases SS, on the GH release evoked by acute administration of GHRH (2 micrograms/kg i.v.), hexarelin (HEXA), a member of the GH-releasing peptide family (250 micrograms/kg i.v.) or GHRH plus HEXA. In fasted dogs, GHRH delivered during saline infusion induced a clear-cut rise in plasma GH levels, significantly higher than that which it induced in fed dogs. In contrast, HEXA, although very effective in causing the release of GH, only slightly increased GH secretion in fasted dogs over that which it induced in fed dogs. Co-administration of GHRH plus HEXA into fed dogs induced a synergic GH response that further increased with fasting. The action of GHRH in fed dogs was abolished by the lower dose of SS, whereas SS at either dose was ineffective in suppressing the GH-releasing effect during fasting. Infusion of the lower dose of SS failed to counter the action of HEXA, either before or during fasting, whilst the higher SS dose partially reduced it in both conditions. In contrast to SS, PZ reduced the GH-releasing effect of GHRH and HEXA, both in the fed state and, though to a lesser extent, during fasting. Pirenzepine only slightly reduced the robust GH rise elicited by GHRH plus HEXA in fed dogs. The suppressive effect of PZ on the GH response to combined administration of the peptides was lowest in fasted dogs. These data show that: (1) fasting augmented the GH response to GHRH and (to a lesser degree) to HEXA; (2) SS inhibited the GH response to GHRH in the fed state, but not in the fasted state; (3) only the higher dose of SS partially reduced the GH stimulation by HEXA in either the fed or the fasted state; (4) PZ lowered the GH response to GHRH and to HEXA in both the fed and (to a lesser degree) the fasted state; (5) PZ did not modify the GH release due to the combined administration of GHRH and HEXA. It is suggested that: (1) during fasting the greatly enhanced GH response to GHRH alone or GHRH plus HEXA probably reflects an augmented GHRH secretion; (2) somatotrope refractoriness to SS may contribute to the enhanced GH secretion in states of calorie deprivation; (3) in contrast to a general belief, muscarinic cholinergic antagonists, e.g. PZ, do not act exclusively via release of SS, but probably also through inhibition of GHRH function.